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Phytochemical investigation of the whole
plant of Polygonum orientale L. furnishes
two new compounds: 5,4'-dihydroxyl-2-0-
~- D- glucopyranosyl-3-0-a-1.-rharnnopyra-
nosyl-stilbene 1 and isoorientin-6"-gallate 2.
Their structures have been established by
spectral data and chemical reactions.
Polygonum orientale L. (Polygonaceae) has the
origin in East Asia, but is now widely distributed
and is one of the largest Polygonum plants in
China. The isolation of C-glycosides, i.e. orientin,
isoorientin, vitexin; highly oxygenated flavonoids
and steroidal saponins from the plant has been
reported 1-3.This paper deals with the isolation and
structural elucidation of two new compounds 1 and
2 from the plant.
Compound 1, colourless needle crystals, had the
molecular formula C26H320I3 which was deduced
from the FAB-MS spectrum (M+552) and
elemental analysis. It showed UV absorption
maxima (at 209, 301 and 315 nm) typical of a
hydroxyl stilbene4. The presence of non-
bathochromic shifts induced by NaOAc/H3B03 in
the UV spectrum indicated non-presence of two
adjoin phenolic hydroxyls. But FAB-MS of its
methyl ester derivative at mlz 580 showed two
phenolic hydroxyls in 1. The IR spectrum
displayed the presence of hydroxyl (3500-3300
cm ") and olefinic (1620, 980 cm ") groups and
aromatic ring (1600, 1590, 1515 cm"). Acid
hydrolysis of 1 afforded rhamnose and glucose
which were compared by TLC with authentic
samples. The IHNMR spectrum showed signals at
86.59 (IH, d, J=2 Hz), 6.70 (1H, d, J=2 Hz), 6.48
Note
OH
(lH, d, J=15.7 Hz) and 6.87 (1H, d, J=15.7 Hz),
attributed to H-4, H-6, a-H and ~H, respectively;
the AA 'BB' type signals at 8 6.74 (2H, dd, J=2.8
Hz), 7.40 (2H, dd, J=2.8 Hz), attributed to H-2',
H-6'; H-3' and H-5' respectively.
The IHNMR also indicated the presence of two
sugar, anomeric, protons at 8 4.63 (1H, d, J=7.3
Hz, glu. anomeric H) and 4.50 (1H, brs. rha.
anomeric H). From the coupling constants and
peak appearance of the anomeric protons, we
determined the glucosyl to be of l3-linkage and
rhamnosyl of c-linkage '. The I3CNMR spectrum
of 1 (see Table I) also supported the above results.
The NOEDS spectrum of 1 (see Table II)
obviously indicated that the glucosyl was attached
to C-2 position and the rhamnosyl to C-3.
Therefore, compound 1 was identified as 5,4'-
Table1-I3CNMR dataofl(100 MHz,DMSO-d6, TMS)
Carbon ppm Carbon pp Carbon pp
1 128.40 3',5' 115.3 I'" 102.5
2 137.30 4' 157.0 2'" 72.3
3 136.55 I" 103.5 3'" 72.1
4 102.04 2" 74.1 4'" 73.8
5 153.60 3" 76.2 5'" 70.2
6 104.08 4" 69.8 6'" 18.3
I' 132.30 5" 77.0 a 121.0
2',6' 127.72 6" 60.9 13 128.5
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Compound 2 was obtained as yellowish needle
crystals. The FAB-MS of 2 gave the
quasimolecular ion peaks at mlz 607 [M+Lit and
623[M+Na( This along with elemental analysis,
confirmed the molecular formula to be C2sH240,S'
Its UV absorption curve was similar to that of
isoorientin6. The presence of bathochromic shifts
induced by AICI3, NaOAc and NaOAciH3B03 in
the UV spectrum and an ester and a chelated-,carbonyl group absorptions at 1718 and 1640 em
in the IR spectrum suggested that 2 was an ester of
a 5,7,3',4'-tetrahydroxyflavone derivative. The
'HNMR spectrum of 2, analysed with the aid of
'H-'H and '-I3C cosy, showed sugar proton signals
at 8 4.40 (3 H,m), 4.97 (lH, d, J=11.8 Hz), S.18
(lH, d, J=11.8 Hz), 5.31 (lH, d, J=8.0 Hz) and
5.85 (IH, d, J=8.0 Hz), attributed to the H-3", H-4"
and H-S"; H-6", H-6", H-2" and anomeric proton
H-l", respectively; two one-proton siglets at 8 6.6S
and 6.84, attributed to H-8 and H-3, a ABX type
signals at 87.29 (d, J=8.4 Hz), 7.44 (dd, J=8.4, 2.0
Hz), 7.83 (d, J=2.0 Hz), attributed to H-S', H-6'
and H-2'. The 'HNMR spectrum also indicated the
presence of a galloyl group by the presence of a
two-proton singlet at 8 7.24 (H-2'" and H_6",)7.
Based on the above evidence, 2 was concluded to
be a galloyl ester of isoorientins. The position of
the galloyl in 2 was determined by comparison of
the I3CNMR spectra of 2 and isoorientin (see
Table III). The glucoyl C-6" signal in 2, shifted to
lower field by 0.8 ppm, while C-S" being shifted
upfield by 2.4 ppm, were characteristic, indicating
the galloyl group was attached to the C-6"
hydroxyl group in isoorientin". This result was also
supported by the 'HNMR spectrum of 2, showing a
downfield shift of the two glucosyl H-6" signals,
compared to those of corresponding data for
isoorientin. Alkaline hydrolysis of 2 afforded
gallic acid (3, 4, 5-trihydroxybenzoic acid) and
isoorientin, identified by 'comparison of melting
point and spectral data with those of authentic
samples. Therefore, compound 2 was identified as
isoorientin-6"-gallate (6"-O-galloyl-isoorientin).
The characterization of 2 was also supported by its
El-MS spectrum.
Experimental Section
'H and I3CNMR spectra were recorded ona
Bruker AM-400-NMR spectrometer operating at
400 MHz and 100 MHz, respectively, FAB-MS
spectra on a VG ZAB-HS spectrometer and IR
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plants of Polygonum orientale L. were collected in
Gansu Province, P.R. China, in August, 1995 and
identified by Prof. Yongxian Nian, Department of
Biology, Northwest Normal University. A voucher
specimen has been deposited in the author's
laboratory. The whole plant (5 kg) of Polygonum
orientale L. were pulverized and extracted
successively with 95% EtOH three times at room
temperature. After concentration of the combined
extracts, the residue was defatted with petrol and
then extracted with CHCI3, EtOAc and n-BuOH
saturated with water, respectively. The n-BuOH
extract (56 g) was chromatographed on silica gel
(200-300 mesh) and eluted with EtOAc-MeOH-
H20 (4: 1:0.5). After rechromatography on
Sephadex LH-20 with MeOH, the 30% MeOH




c-t-rharnnopyranosyl-stilbene 1. Colourless needle
crystals, Rf value: 0.54 [EtOAc-MeOH-H20
3:1:0.5 (J')], m.p. 271-73°C, [a]2sD+25.7° (EtOH-
H20 1:1); UV A:~)H (logsjnm: 209 (4.50),
301(4.40), 315(4.67); IR (KBr) cm-I:3500-330b,
1620, 1600, 1590, 1515, 980 cm"; FAB-MS:
(mlz) 552; EI-MS: (mlz) 552, 405, 389, 147, 163.
Found: C, 56.50; H, 5.81. Ca1cd for C26H31012:C,
156.52; H, 5;80; HNMR (400 MHz, DMSO-d6,
TMS) 0: 6.59 (IH, J=2 Hz), 6.70 (IH, d, J=2 Hz),
6.48 (IH, J=15.7 Hz), 6.87 (IH, d, J=15.7 Hz),
6.74 (2H, dd, J=2.8 Hz), 7.40 (2H, dd, J=2, 8 Hz),
4.63 (IH, d, J=7.3 Hz) and 4.50 (1H, brs.);
\3CNMR data (see Table I).
Isoorientin-6"-gallate 2: Yellowish needle
crystals from MeOH-H20, Rf values: 0.79
[EtOAc-MeOH-H20 3:1:0.5; m.p. 223-25°C
[a]2sD-64.5o)c 1.0, MeOH). C, 56.00; H, 4.00.
Found: C, 55.85; H, 4.06. Calcd for C2sH2401S: IR
(KBr): 3400; 1718, 1640 and 870;
UV A=H (logs): 210(2.50),250(2.34),275(2.22),
NOTES 957
305(2.20) and 320(2.36); + AIC1321O, 275, 305
and 372; + NaOAc: 210, 250, 275 and 395;
+H3B03: 210, 254, 270, 285 and 395; IHNMR
(pyridine-de) and \3CNMR (pyridine-de) data (see
Table III); EI-MS: mlz 465, 447, 170, 163, 153,
148, 35, 125.
Acid hydrolysis of 1. To 1 (3 mg) were added
7% HCl (1 mL) and EtOH (1 mL) and the mixture
were refluxed for 1 hr. Rhamnose and glucose
were identified by TLC with authentic samples [on
GF2s4 plate, solvent: n-BuOH-HOAc-H20
(4:0.5:5,V)].
Alkaline hydrolysis of 2. To 2 (10 mg) were
added 0.1 mol. dm-3 aq. ammonia (1.0 mL) and
MeOH (1.5 mL) and the mixture allowed to stand
for one day at room temperature. By means of
TLC with authentic samples, gallic acid and
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